A role for protein kinase C during rat egg activation.
Upon sperm-egg interaction, an increase in intracellular calcium concentration ([Ca(2+)](i)) is observed. Several studies reported that cortical reaction (CR) can be triggered not only by a [Ca(2+)](i) rise but also by protein kinase C (PKC) activation. Because the CR is regarded as a Ca(2+)-dependent exocytotic process and because the calcium-dependent conventional PKCs (cPKC) alpha and beta II are considered as exocytosis mediators in various cell systems, we chose to study activation of the cPKC in the rat egg during in vivo fertilization and parthenogenetic activation. By using immunohistochemistry and confocal microscopy techniques, we demonstrated, for the first time, the activation of the cPKC alpha, beta I, and beta II during in vivo fertilization. All three isozymes examined presented translocation to the egg's plasma membrane as early as the sperm-binding stage. However, the kinetics of their translocation was not identical. Activation of cPKC alpha was obtained by the phorbol ester 12-O-tetradecanoyl phorbol-13-acetate (TPA) or by 1-oleoyl-2-acetylglycerol (OAG) but not by the calcium ionophore ionomycin. PKC alpha translocation was first detected 5-10 min after exposure to TPA and reached a maximum at 20 min, whereas in eggs activated by OAG, translocation of PKC alpha was observed almost immediately and reached a maximum within 5 min. These results suggest that, although [Ca(2+)](i) elevation on its own does not activate PKC alpha, it may accelerate OAG-induced PKC alpha activation. We also demonstrate a successful inhibition of the CR by a myristoylated PKC pseudosubstrate (myrPKCPsi), a specific PKC inhibitor. Our study suggests that exocytosis can be triggered independently either by a [Ca(2+)](i) rise or by PKC.